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(54) OPTICAL DISPERSION EQUALIZING CIRCUIT 

(57)Abstract 

PURPOSE: To shape the waveforms of light signals 
subjected to distortion by propagating in optica! fibers 
having dispersion in the form of the light signals as it is 
without converting the light signals to electric signals 
with the optical dispersion equalizing circuit for shaping 
the waveforms of the light signals. 
CONSTITUTION: This optical dispersion equalizing 
circuit has at least one piece of input waveguides 1 1, a 
first slab waveguide 13, a first waveguide array 13 
consisting of plural pieces of waveguides having the 
prescribed waveguide length differences increasing 
successively, a second slab waveguide 14, a first array 
waveguide diffraction grating having a structure obtd. by 
successively connecting plural pieces of output 
waveguides, a second array waveguide diffraction grating 
having the similar structure and a second waveguide 
array 1 5 consisting of plural pieces of the waveguides 
having the successively increasing waveguide length 
differences to apply prescribed delay time and 
connecting the output waveguides of the first array waveguide diffraction grating and the output 
waveguides of the second array waveguide diffraction grating. The light signals are inputted to 
the input waveguides 1 1 of the first array waveguide diffraction grating and the light signals are 
outputted from the input waveguides 1 9 of the second array waveguide diffraction grating. 
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[■Mm 13 4>ft < 1 1, 1 #© a asi&ft. « i ©x 
5?»Bft. BrS©#Bftft£^«&5: <£*«»*© 
«BBfr&&Mn©*Bft7L'<f» g52©X5:«£$ 
ft. ttltt©aiftaKB*M*&ttLfeflHfc©Bl©7 

u-f «kftD«Mfi?fi * tfHB©«£©B 2©7u-f* 

*©#&ftfr 6« y . ME* l»7M BBftBtf** 

©ffl*»BB*im»207lH'»RftBff» : M>ai* 

SS&ft £&®-f *!g 2 ©S£jfcft7 U-f 

USB 1 ©7 U-f ***Hff *T©A*»»*l=*fl» 

£A*U m2«7K«»Wi«?<)AMtt 

So 

msm 2 ] < k 1 1 *© A*5ils£ft. B 1 ©x 
5^sisw, Br£©*B»|iB*B*ft <**««*© 

g&ftfrS>ft*ffM©«lSft7M\ tg2©X7?jS& 

ft. «&*euft*aaft«K*«Mife«tte7u«f» 
asftssfis^fc, 

]^©SBftn«4*«*»B*&*M*JK ft««ft 
ftDB&ftfr&fty. ■M>i-JMrlMB7l/«f»BftBSr 
««)lB*»aWt««Lfc*2«>a»»*7U-ft» 
MBit 2 0WKR7 U-f ©tttt* & ffitt*ik«%£*r l J 

*£A*»*ft#&ffl*4ft43M»©»tt*fT3** 
-if a <t *«*.*::: k *«Mk* ***M&»fcB 
ft. 

rmt«3 j «»*<oA*»asft, * 1 ©x?:?*3& 
ft. Br£©*KBJM^nxJK ««Blk*©BBB* 
&ft-&Bl©»BB7U-f. B2©X7?BBB. BB 
*OdlA*aditllWMLfe4lita>7U^4H»mif 

ft£©SBBN £4&«*&&ft£-CRUKSfel*2 ** 
ttKC<tt««ft*a*ftB*fc«y. *©-4i£fflK 
7U^«aftH*f«HM)ttl*l»a«l=lMlL. *©B* 
■eWftt-4 2 *©*Bftn±«BM LfeB 2 ©Sg2&ft7 

n't***, 

IWB7 U-f B»»@#te*©Br£©A;b»Bftl=3fefi# 
£A;&L. *OA2)V»JH=Mtr«AJbSBB*&* 
Wmm*t&z.k £®®tk t **5HB* fcBft. 

[|t**4] ttft*©A2)*BB. « 10X7 :«§j& 

ft. ]ff&OS«JHW«B*A<**Bft^BVB# 
6MI1BWI7W. B2©X5?»Bft. «k 
*©ffi#«&ft$B&£&Lfc8&ii©7 U-f *j£ftlsl«r 

B*fc, 

«»*©»&!&*> &fty. *©-ii*7 u-rBBftaff 

«?©tb*]«»BI=tt«U ^<D«-elSJStS2*(3D 

*bbb± ttt«t ufcis 2 ® *8it7 u-r t «rr «b 



1 ©%*«BB&J:tfH&©£jft©B2©*«XBBt 

a*. 

usiam 1 «»5fe«;Siaft©ig 2 omffi&r i^its^umz 

©*»*HB«B2©»»B7W©«l*ft*Jtfr& 
BBfcBJrLfcfcSl::* ft«9tCB«0rSoaXI»H«4 
a.-S#;ftftfigT? 1 B*fcl*2«BtEl=£ 
U 

BBB 1 ©S6BB0B© A*»KB© 5 *>ftm^£A:*J 

+*a*ojA*»j*ft©wB©2*©*aitB4:. flirts* 

2 ©ftSfiSBft© AfcSgifcft© 3 *>%M*km tit m 

«©A*ss6ftroMti© 2 *mm®k mmzmm l 

0Mt« 5 ] .»*© A*S;lSft. m i ©x v ^JWft 

B. mofW«Tini(ft< ft«jME$««uifr 

&4*B1©»BB7H\ *2©Xv?si;&ft. «tt 
*©tilft»Bft£B«ttttlfetta©7W»BftB«r 

ttft*©WBB*&tty, *.©~*tinB7l"f»«B 

B*r«?©tJift»ttBH£ttu wm-zmmi-zz 
*<D®;mm±* mitz® 2 ©#jsb7 u-r t *« 
** 

SUSB* 2 ©3£&ft7 U-f OWk*0«BB«Wfero 2 

£B-£©BK*H£-»*.««BBftB-C 1 M*fc(*2iS 

HeA*»SRB©5**«#*Affl*-r*BrS©2*© 
»BBI=« L-C. **i**iB*l=EB**i* 2 #©#;£ 
BB±**«Lfc - i £#® k t **#1ik*1bBB. 

B©*#1IHHfcBBI=fei*-C, 
«2©»»B7U«fl*, «B-r*2*©B«BB±*B 

fc«Jrt** = fc*^£**3IMHk»fcflB. 

IB#«73 »^1*LNLH*«6©L>-r*L*MclB 
B©*»*kBftHBtfel^-C, 
B»B©X5^«BBt 1 "3©X5?WBBTfftHLfc 
c t £4t«SifS3fe^mt@ft„ 

[BBOBH4KB] 

[000 1] 

HWWbHBCB^*. 

[00021 

[«*©&«] «S« -Bfc«ffl**lT^**7T-f/< 
C5*7y-f/0 OB* 1.3iimTfB5Mlkfc4y, iS^ 
1.55/i m-eM*A^ffi(=* UT U»*. = ©it 

/«©»ftOTH=ft 6ftl , »fc»l=3fcfl»BB» (KBB 
Bft) f < ««l=o4iTBMIBB8»m r < ft 
* (£i8i$Jf!!><i£<ft-5) . w©5»67r-f/< 
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m okas) i=*y, &Hrao8a»&mHiiics 
C -e*s*l/ wxtfOSfc. z o>w?i-tf*.% < ft* 
jfe7r-f/<©esi#s;fe*^[*eaiffi]8A*«iffi**i 

[0 0 0 3] fCf. ^S5^^S*7T'f/^eaiL 
tSfH{*9 1 t^(0P®|C^^^^S®«:9 2.9 3 

t!fc*„ ^HJ»^7-f>iBg4^Li«„ 
eHBMitt. 01 5l=StrJ:3l=, «#®iSISf 
OTI<4*l=o*iT**<ft* (&*3UE4tX<& 
*) . *fc, xHys»3f9-fvo**Li=isi:T-t©ti 

ft *„ 

[0004] c©*3l=. fi«iantttU:7W^nXx 
hy^^w^i^r-f/^-eiiiSicft*. LfcjSte 

[0005] 

L* 3 L*U ft*©ife#ft 

#!8£tT3::£tfT-#ftfrofc 0 S&fc, ^JfHiSSK f 
ft*£x MJ >©W*«ffeWMrr*fc 
tele. jM^»*Sf*£fT??t%:7W /<©&£& 

[0 0 0 6] *«I8BI±. 4MBt*#-<'**7y-f/<*fi|ll 

Lr«***itfc»q»t«fifl»t«lrt-* = t ft < 

3l6flHW>**-e*»»»-r*Ci:i6lt-e*. 
[0007] 

[f£M£flS3fel-*fci&©¥i£] 1 iciaS£«)3t^Sic 
StHtllS&l*. <J>ft<£*l#©A*»2K§&. mi©*? 

jSS£*> 6 ft *!g i omimr U-f , ft 2 <0X 7 ^«jR 
*A*U *2©7U4*ift8llffl»aAftWfcBfr 



[0008] m*m2\z®,m<Dytft®i.mm®\z. mm 
wmkmrsmmi < *****«>«»»# & ft y . *© 

2CMMW7Hi:, Sf5 2 ©8&87IW ©«*>&» 

»**i***»y 

jt*. 

[0009] mnv%3\zt&®<Dft#WLmtmmi£. wk 
*©A*»aw. iicx^^wi. »*©»**» 

S-ClKftJt< ««tMR*0*9iE»««&ft*S 1 ©5S£S& 
MBt***»aBB«6Tf«I**fctt2*JWftl=*< ft 

*«a*©was&fr&fty, «o-««7i^r«adM 

ffl^atbftWttSHMftU *©«T?!8&-f*2* 

a*ttim±$aHfcLfeft 2 ®vkb7 u-r t 

7W *ttK-H*r*HF©flr£© A* WRBH=*fl»*A 

[0 0 10] ||««4l=e«©5IMMK«ft:BftU:. nw 
OTUYlBBMWNWi:. WI«>»2©»«K7b-f 

<t 1 <Dmm®i$*umo>mtfi<D% 20 

***BR««*.. «l©«*ftilHW>«2©«ttB7 

u -f * j: tfsg 2 <Ditm%im&<Dm 2 © «*B7 u-f ©# 
<D&imm&5-z.%mm&&T! 1 »*fei*2ia*tti= 

U ft1©%*SBB©A:ft*8B©? 

*3Wi#tA*-r«ijf3e©A*»a»©H«i« 2*©^ 

8KB*, £2©3te»iR@B©A**a&B©S%3fc®5£ 
U*r*Br&©AA*ro®H«©2*©BttB&tfl 

[00 11] |M»9l6lzG«©%«MBmtlBBtt. BW 
©7H , «J$R0}jTf&^<!:. PWM»2a>WUl7l/'< 
fc*BJU »2(Jtl*7W«)Wl*«)WBt*S 

l*2ll»ttl=*<-r**ai:L. A*»36B©?%5ftffi 
**Atta**flrfc©2*©iMWl::ttLT. **itfh 
PWtBM*#i*2*©SKft»H±t«l»t*. 
[0 0 12] IS#^6l::f3«&©ite#fJc3F<bB8l*, if* 
« 3 ft L»#JS 5 © L\r4uM=Ett©« jMBttftHB 
Icfe^T. i2«B7Wtt, M»T*24:©«ft 

mm± %m&mw>/oa>y5$tftm&m t xsat 

[0 0 13] m«7l=G«©jBMm:BHtt. IS* 
« 1 ftiv Lit 6 ©^-r^l=l2|S©3fe^iHI?ft|alB 
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[00 14] 

ami *i©7u*B**B»r**-ei*, a©*&b 

*&A©S4ifc^**fcB«*©*C#*U «»© 

87Wtlt, &Jiai&©3fc|-*;h^;hftl6-f.5jI®B# 
■ t4iLT*207U'r«»KnfKTI=«<. f&2© 

**ifc#H**©**1*fl)ffi**S6»l=*«L, 

[0015] ecu, miti&tfm2o>Tis<(®mm 
»**©»» (*«> wit. *2©«MS7u-f©* 
&B«s£RK©sBitB cRje-r* = t 

cW=*y. *B«&ttftA*l=X«?« = £ft<«n 
*©»»S»*<Rrfti:fty. #7T-f/t©»*««**- 
***HWfl:BK**a** 

too 1 6j <cfe, »*s2~ai#ffl5i=iB«(oft»fa: 

«fl:B»-el*. ft20*MF7U<f«ffiJSL*MM:L 
*:*©■<•*¥, Bl©7IW"«tBB*»*fc»2©7 

[0 0 17] *©fc«>lc, B3ftK2l::e«©*#ft«{b 
BB-CI*. *»9©AU©«ttBtfR---K:&«©-e. % 
•9—+ a tffl^TAffl*^*©»B*«fTb*v 

4. B)ra3i=E*©%#K*ft:BB-eii. #ft#©A 
[0 0 18] M«fl4i=Gtto%«Mlk«ftB»-ea. 2 

o©&«ftBB*Bl** - t ic J: 9 2#S*ifcfcti A** 

#, *B*»©*l=»S©MWB*-£a.*B2©*R 
B7W#2oRBSjh.S. COT2 0W^2a)5iaS&7 
U*©ft»BB*±fr&BBI=«fcLTaB»H«MRS 
f^zilc^y. *©-a©*T?WE©fifHHH*ttt 

[0019] ■raeizEKoftftftmH**!*. 2 

offl3fe»a@»©« 1 ©X5^sa»^±fe«fct/sg2© 
X5^ittii±«ii«ii o©X7^«a»T?|gS 

LfcBrifCfc*. 
[0020] 

IBttff] B 1 He. MM® 1 l=GK©**ttk«fi:BB© 

bksivc. *mmm<D%ftm 
vicbbi*. *tti o±i=*j«Lfe*R©Aa«a*i 
1. wsitti 2. «aBj»AL«4rr«n*d!> 
d x fro 

d v n, dc 

[0 0 2 5] k&tZkMX'tZ, Br&©*BttBnM 



*W«i&ft«*BB7l'<r 1 3. ^7?M14. 

«omw fi l «rr«N««)«am» & 4*«»7 

U<f 1 5. X^^HafS! 6. ftttKJHfcALfrtt-ft 

n*©sraKfr&ft.s»aj&7i/-(' 1 7, x5?»a» 

1 8. BSOUABiEBi 9«MMMILfe«Mrv* 
•6, Agassi 1^^*»7W 1 5 St? 

4<Kia>7l/-< , »a»B*f»^fc»lSL, warw 
1 5ANbtil*®aS&1 e*-e«tg2©7U<r*ttBB*r 
«ffl=J»KL, Sai87U-f 1 54^2(0»TO7W 
KNOT*, ft*. «1©7U*B*BB««HFfc»2 
©7l/*W«RBW*HFI*. MWTl/<f 1 6t*LT 

J*»cwi*iirjsy. «2©7u-f»«»B*faffc 
a. 

[0021] ***«l©tt#fklM:B&li. #Jx.l*S& 

(37**6. 5x6. Sum. OT#r**0.75M} tflrKf 
[0 0 2 2] felT. **»]©$JS£8lC. 

4HHF«dUto**jni=oit-ciMr*-«. # 1 ©a* 

*aBM 1*&A»Lfc*fl»l*. X5^iBfc»l 21= 
fel>TB»l=J:yifi4«y. *©B*rB£aKl::ES&*l 
fclWrW 1 3C»Ml*. I»7M 1 31*. 

trnmumuum a l -crxji < * -= x 1**© -e . 

MHM6-Se»L-CX7?IMB 1 4t«aLfc*l=lt 

»«WHiALi=«K-r*tt««*»ii:Ti»*. =©«t 

tt£ltifcflttft|::J:yj|ft«©-C. X5^fWU«> 

u>X3asu5iaK7u-f 1 e©A**i=**-r«K 

l=. %BKft;r t fcg&Sfcfilc&ife-f * = t left*. 
*ftfc*>, K±©*J^&ftSB1©7U-fMWB« 
t&^Tt*. A*^as&1 1fr&A*S*ifc*fl»*ftB 

aa»©*i=#«L. »*R7 u-r 1 6©«-«xki=*< 

«»WliLTt»t*. 
[0 0 2 3] »R»7L»f 1 6©A*«l::fctt*»att 

ar^©ft®a»te#tti±. ftx&cex. *Bttft« 

v. ft****. X7?9SROl/^tAfi>«f . 
BW3Jf»tm. X7 7«ttK©£*tfl9r*£nS . «K 
B©B*tBSr**nc . X5?»»»i 4©ftttAl;:& 
tr**aB7U-f 1 3©B«Be***d. Jt*©A* 
^aKl lfr&A*Lfc*«**«»*B7lH' 1 5©S 

*Fi»***i**oa«tAo . E^*©ft>i^ot-r 

[0024] 

[»13 



A 0 

*WW7U<f 15«MW*. 
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too26] wkbt u-f 1 5 1*. *mxanfimxBk& 
So N*a>«KBfr&&swftat7u<r 1 5 

«■ r I*. 
[0027] 

W«=A v <N- 1) 



[0 0 2 8] ■B*jl6*i*. dfflJ^CLT. JtSJKSK 

^•SftBl 8*&4«B2<D7U*»a»ia*r**l=A 

i OtUAWRHM 9lc&5fcf 
[0029] BLkKH tfc<fc 7 1=, *»!8<©3te#»$ft: 
HB-ett, m 1 <ot Ls**ttBHfflft?-c#***Lfe«- 

* A: j£«9e«MStttt ^^ST « = <b 

[0030] ^mmoftftmmtmmvit. f =iem 

m„ d=10jum. m=2222, A L =2. 38mm, n=144 
, X7?i|»1 4, 1 60>1MU(=filt««RB7 
U-f 1 StomimtfvfA x£20nm, Av = 1GHz s 
<5 L=1.49mm, N=64tl§SLfco CKOSttfilftt, 
«SS£#it«3feH&»fBffiW;&< 63GHz , j&fcS&rtf 
469 p sec £*y, JlS^irL-C 930psec/nm (= 
469 p sec/63 GHz) tfff^-S, -til*, 60km<© 1. 
3/1 m*MMft*3r-f /<l=1. 55/< m0>3fc{l#£gaj£-t* 
fe*^ffl»» (15~16psec /km/nm) lcJ;S=S^ 

[003 1] Jtefc, 1. 3« mf^*77 

<f /tfcl. 55 ju mffl*«4f £(gig$-i±fci: #©36»|feSf ft 
ElB-efc-Sfctolc. ^;£B7U-f 1 5 -cjisa*<iS^5fc 

ttl.B6xmtfl«*77'f/<t 1.3//mO>3felI#££J8 
U-f 1 so««RK«>ttt;$')£l=LrMjftlk«t«l^S 



[0032] *fes bbi a c «*®A*»iS 
B1 1 feAtfa»<Offi*aitjRBl afcWtazfcl;:* 

. [ o o 3 3 ] ■ H 2 tt, flt*£ 2 CBttoHfcftiitfHbSB 
©*-Slte«!««*wf. ■fcfeivc. *§g|£0ija>*# 

»^<b@Bi*. mzo±it^LmmAm^m 
2 1 „ x??maxz 2. a l 

mtZmm&T U-f 2 5 *KXttMl U ®SKBT l/-f 

2 6a>tt«i=*sat»««2 6 £MMLfc*f jtrcfea. 

#WI*llfc»»-tiU-« 2 9 £AA**&2 1 t 

*BHM*:?r<f/<3 0-ciM*Lfc**T»fc*. = = 
If, ftsat«IMl2 6l±* fi5jt.tt3te^8FBLfc»aB«S 

i»=<t *»» -r * ^ i i= * y »*f * c t # * . 
[oo3 4] «sdk«<Dn#M3tt. b 1 \-mmmm 

t»*«l=l*Bi: ■«•**. A*^7r-f/<2 7A>e,36i7 

-*a.u-$2 9i^A^Lfc*(i^i±, mkm%n-< 

/<3 0t^U-CA*»jWl2 1tA**Jh.*. X77"» 
SSB2 2. X5:/#;&B2 4frb/ [ C 

B2 1 4*6A**#ifc3ftflW*#IB«*fl)*C»*L, 
MW7U* 2 50)4HWftBI=*< %5MK9i: LtW 

[00 3 5] «giB7U-f 2BI4. 02(2) [=*t<fc5 
l=» ft»ft»^»SMMHItf L/2-CW«*<*orfc 
y, ^o*KB«|=KKM*K«2 6«tSlt64i.-C^ 
«. LfctfoT, frMHR£#*d*ifc*tt. 3Si8B7 

u-c 2 5 *m§Ltz> - 1 1= * o r ^jsbsm * l ® *g 

Bru-ftfi|ILfc©fc«it<i:*. fftfeft. ^StB 

7U-T2 5 tfxsimtNi 2 6 tt, m 1 l=jRl"Sia 

[0 0 3 6] 3|; , ffiB7H'2 5^ffimLT-€-*l^RffS 

a»2 4i=A***i*. ^7?»S2 4, «SBru 

<23fcJ:tfX7 rfJMKB 2 2 An & § 7 U << 
tfrlS^tt. «B©3felCji*L-C3fe«»»i:LrWiflPL. # 
S»»©#l*A*JB*fcrai;A*l*8!B2 1 

ftii-^ttS«ffijte77'-</«3o*®y. *-y— 

2 9 *3>fCaj*ffi*7r-<'/<2 8A>6Hi* 

[0037] mjtiftiBLfcotat, *njfiffii©if^i=te 

r»ft**6 = fc*«Tf**. *S»«!I(0l«ai*, loo 
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HCI=4*<dt% *c3.\s— s 2 9 £ffiLvtAffl:fe 
r*7fc<i#i£#gi-<i-S!&g#fe£o 

[0038]H3lt S»*Jg3l=E«©3te#Si*ft:BB 
<0B-^»lfilfife (B*H6#ft) ^S-To Bf=*i* 
T, 4mflO*»ftefcBBl*. S«2 0±r=»fiEU 
fe«ttOAA9XB2 1 „ X7«»22, BXBJL 

*ttB«tt <5 L/ 2 ***»7 U-f 2 5 *Bft£ 
BU WBB7 W25 Ottl|iaift«60Na>3trMttM 
&§&3 i *SJ:tf2l&E»»SSS2 6*BBLfcfltHtefc' 

So 

[0 0 3 9] 4fc\ B2£OT?£*fl£n«OBB«ft 

*6096lO«Atttt«B3 1 £.fctfX£lt*ft«2 6 *B 
UtS«7L/-f 2 5aBtt?*2*0«£Bn±*£ 

B*Wft*flj-e. ■ 2 i=jpt*»B-e^*-e*-3fc* 
tf-*iix-*tf*ISiftS. 
CO 0 4 0] J»T. **B«»BMMI=oi,vcBBt 
So X7?IM2 2. 

B2 4fr6ft*7U**SMHH8r*m*. ±j£Lfc«fcd 
l=v # i ©A*Sg;£S&2 1 fr&A*S*ifc*fl»*MI 
U *BB7ls>f 2 6®6*BBI::*< 
*#BBfcLTB(M-*. 

[0041] «BB7 U-f 2 51*. &#;6S&tfg;£&g 

»*L/2-e«*«<4-3Ti*a. *fc, tattBBtt 
i=ii»«** 2 *«>»»Bn±*»»* 

»nttB6»3 1 fcMlM*B4.2 60<Blt&*iTl' 
S. Lfc*«ot, ftM»tt(=^jRi4ifejl6». BA*60 
MC9»i«ittlt«tt3 1 «sij*K£*B*2 e-e«ft 
fc&f=. Ktmft«sowa>»AttlMBa 1 £B*«> 
f, BjOVBBE 10W6»**-*;:£:l::ft*. tft*> 
*>. «iSB7U-f2 5, £l$ttfg&§?3 1fc*fctf»Rat 
*Kft2 6li* «BHI=H3(2) icS-THMti: tt*. c 

*u=<fcy. B»t«2*fl!)*jKBt#ajF*ifc*tt % pi 

C2*®*BB«£kM=ieiiis)l=«BB«eBt«c:* 
1=4*. 4fc\ R&?*2*®*BB€1 &£?*£. 
e«®BBBJt£l£2 5 Lift*. 
[0 0 4 2] *fc. X^^jgJfiB2 4i^6W3KB7H' 
2 51=, jfcBBft 

vi . V2 . f 3 . v 4 . •". f(M • "N 
«9BBI=»»*!|lfc*l*. 5ILTX7»I2 41= 

V2 . v\ . V4 . v 3 . '". VN • f N-1 

<D& a l=, 1 •3fe*I=*H»R<D«##A*i.Bfcofctt 

®I=ftoTl^*. 

[0 0 4 3] KB^tiB«3ofeM»Ba>*n± (3ft* 
7) fit, ±BLfcJ:3l=E»l,TB-3T<*ni=Hi;» 



BBJteeBU 4*"3*'<rBI=2aLfl)WRB«l*« 
£liS0)T?. BttftOTl^*7IS££lt*BB£&» 
r*C*(=4*. Tf-ftfr*,. 2BttfcW&-CBttft*tft 

[0 0 4 4] **i«KI^0BXftB£4jL&*i.fe#B 
il&S&rojfcli. BtfX7:?»BB2 4l::A»**i*. fcfc* 
L. t<OAStfiBJ*ail*fiB illfty, ±i$LfcJ:dl= 
1-3««±M* {vi , v 4 • ■". vh ) t, 1oi 
yTtf** (vi . 1/3 . VN-1 ) whWt*. L 

fc*<or. ^7?Wi2 4> MiS7U-f 2 3fcJ:tf 

x7^sasB2 2^64*7u-f»asBiiisf»^i*, a 

B©*l=»LT**»Bi:U"CB#**i«. AMSS*< 
r*i*0-SfrBK*a*l*# i a>A*«KB2 1 irlift 
***iftn. -#<03fc (V2 ■ "4 • v« ) l*# i 
-10)A*S;fiB2 1l=SJfeL, (vi , 

v 3 , -. vn-1 > tt# I + 1 <DAA*ttB2 1 I=B* 

Lr-€-*npih-ffl***i*. 

[0 0 4 5] C0cfc?l=. *B*flTfl*» ftfl^OTA* 
(# i ) OBBOAftWKB (# i - 1 . # i + 
1) HCSB(Ml=*?Ttt»ft«£:iife3tA4 

**l«lBB»j6I<i ottl=49Wt*tt*Ltt 

© i efc*a)-e*/< , 7-*t2#*ii**t. *BKft«>ft*< 

1 . B 2 f=*i*-£&fl t H«d^#R«ftBB fc ft •? T 
l**. 4fc\ »R1-**B»»BR**#f=U frim 
U-f25 ©SSXSSgg .5 L/ 4 (Mtft0Xt< 
eBINMFBBftBffL) fc?*i«U 3fc@SBtf1ofc 
#*B<ttoTi**BB*»*<-*::i*h!**. 

[0 0 4 6]Sfc, B3l=&TOMtB4>IM.I=£li 

Lfc£#f=, M0»BB££#<2ffLj:fttil£. 
l*ftB£B4t*ttBBB0 L/2"CB«B<4oTt» 
4<r%J:L^ fcixtfs B3(3) l=«i«l=S-rj:7 
l=, 1fl<0BBBft«BL<L. 2**ai=#jfeBfi^ 
« LT?ll*g< 4*<fc7i=«jSL-ctPJ^-efe*. 
[0 0 4 7] B4tt. IM&9l3l=BBa>ftjHMHbBB 
mrswiISSt. B3i=»tff-XttB«B-e 
i±, M»y*BBBmd!)5teB^^Bd95O960»Att« 
©i§3 1 *KStt«B«2 6-eBBL-Clxfe^ 
«09BAn*M:a«(ij«jKB3 2 £ffl^*w fc£*t«t£ L 
ru»*. ^a><fe©«jj6feJ;t;^fi|l*. B-BBfliRC 
■Cfc*. ft ft, *3MtB<0«*l=fet*-C*. 4|ljffiB7U 
-f 2 5 SL/2 -CBXft < ft 
SJ^K-fSAV &*tM*2*«fil=»»BSB5Ltf 
B*B<4*J:3l=L-C*H«-eft*. 
[0 0 4 81 051*. B*a4f=fW®**Mft*fi:BB 
(DB-BBBBlS (!S*«6S*f5) tat*-. B3feJ:t; 
B4l=*-r*Jt«i!«*T'l*. ftB4«AlUAt*«BB 
«Mi4**ctl*Tf# BBBB«ftitte« 
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fln»i*zo«)Jij»»i=#jit*4i-cia***i. jfc/^-A* 

2#£*ITL£?,, -tC-e, 2#*;h.fc*fl»*JM1 
o©3l6flHW=*«-r*ili-tfl> WHtt»aTf * «. Bsc 
«■*■«»« it, «i*saiLfc*©-e**. 
[0 0 4 9] ■cas^-c. AftWUfta-u X5?8jfc 

S&2 2 s «*BJU^L&ftr«**B7U<r 2 3, X 
U-f 2 6. «S^$50%©*lS]ttie^S§3 1 *5<fctfiSE« 

*8*2 6i*. H3i=«-rta>fc*-3fc<Hi:-e**. 
-rteb*. *«*©**»»» (# i ) ©ha©**]* 

BB (# 1-1. # i +1) *»6» HtMElMfcfc*? 

[oo5o] *nMM-e\t, ztitmatMuoMiB*. 

■ 41. X5»4 2, BttBWB A L 
BBTLfMS. X7»H4 4, #;£K7H'4 

4 7Sfix, Kttffl*iKB4 8**LT. HCM (# 
i - 1 , # i + 1 ) ©A*l§;f&S&i5l±£&$t*o fcfi 

U mmr W45 i*ft*ttB©WK*ft*t* l < fc 

■an**. *fc, # ! ©A2l*ftB2 1 l=A 

:&Lfc££f=, # i ©A3WRB4 1fr&ffl*S*i«. 
[005 1] JJTK a»S»S*ifc*flMHl<*5?»* 

■ 22*6*1-1, # i +1<0A*@!SS2 1tUl» 
44vfc6»©lMW=oi*TKW-r*. «l6fll#tt» SHt 
BWM^stftL-C. m<C*9®Aft*BK4 1*& 
X9^»«*4 2l=A***l*. X7»S42, « 
M7W4 3, X?^«44frf,S57t/-fIifi 
BH*f*m*, H«H=**i«*i^*«***BK»©* 

i=#ss l. mimr i/-f45 ©#«&s&i=g < 

tLTlttt*. C©fc#©*JBa»©jfctfl*, 
V2 . ?1 . va . v 3 , -. VN . V|H 
©J: 51= 1 ?fcei=jMXft©MWPAMH??fcWi 
l=*«. ttft*50K©£fttttt*«4 6J:Xljitt 
*£&4 7 C* yS»LTX5^»aW4 4 l:l-3T# 

, V2 . f3 . V4 . -. v|M , 
<O*3l=**0«)l«Sf=St/A*i@a.6*ili. *©». $ 
»7U<f 4 S0ftfjnH»ltHttVllH»T, & 

N»ft©*©affitm£i*K:b&4i.t. 

[0 0 5 2] jfcjgjftSliroffilWs X7?iS82 2, » 

»Br u-f 2 3 &j:tfx7 7wni2 4 {=«>: tneft 

RB#©tfJ8l=I!ofcifeli, LTMfM-.6X5 
^»JHI4 4. WSKT-U-f 4 3fi*tfX7^JWfc*4 
2£#LT\ # i ©A*SaS4 1 l=SE3fc*4i*. 
[0 0 5 3] C(0cfc7l=. 2O<0^St» 
l=2#SfcfcjW^€?i*l ^©*»Bf=*B**::i: 
#-?*«©-<•. 1 
o fe * -ca < ft S IBM 4 = 4»-C * . <tfe. 

M3 1, ABt&SM&mze, 4 7©ftt>yt, 



■ 4l=^J:9MtfV«9Ul3 2tJH^T«mri>fe 

4. 

[0 0 5 4] fcCSU. *SlMrct*B6(1} G**J: 

di=. •bbt-u* 2 6©»rbmi=j; «*■**© 
&i=Bfjg©amwifc**.Ti*ft. jt^r (« 

S.IiJSK« n, v 2 «*) ttS&jSS&T LH" 2 5 £*K 

Kr u-f 4 5 ^HtSffl-e, *©g;&7i!r&©BB* 

HB*45L«J:3l=LTtJ:^. fefcittt. 06(2} t« 

? i=» ®aK7 L/-T2 5; 4 5 omis&mffl&m 

6 L/4©«*B*ttiftLT*H*©&ilG«tttt*« 

*f=. 116(3) i=*-rj:5i=, » 

«»7U-f2 6. 4 6©JR££2;MLttl=*ttBJt*a 

l/ 2 ©**B-c«Mt lt* n««>fiaHBMitt«*a 

tZZk&V$Zo d©J:3l=. «RB7U«f 2 5J3* 
tfW»7W 4 6©««»i=oi,vc 4 ±*v&*W= 
ettxst^ B£©&iHKtttti=tt£L-citt$fe 

i o o 5 5 ] h 7 1*. m*s s \zmm<»%ftmit®m 
vm-mmmm®. memento) *mmm 

it. B6J=S-rx9^»«K2 2fcX7^«B4 2. 
* ck tfx 7 7WBB 24m ?*ttB 4 4 **#i-eh 
nox 7 ?liB5i, 6 2-c£9lLfettjft-efc«. 
*©flS©*ij£(=oUTl*, HStw-MHfcfcWJM-** 
©l*H-*»*ttLfc. 4*. $&S&7l/-<2 5, 4 5 
icoivci*. IH6 (2) I=iRr/<*->**BL. fc*!= 

L/4C»SLfc. 
[0 0 5 6] *4tBJH©BfM[9H:. B6l=a<t-£lkff 
t £*«(= l*PJ C -5 © tf ItfW tt*Kt * . fcfc* L . 
BfS»A*^;fiK2 1 l=AA4*ife*fi«*6j«**i 
fc*l*X7?ia»6 2*&»ai»7'U-<' 2 51= A** 
*i, SHRffl«%B4 8 tJh LTWA* 4*ifc3lfefll*8(» & 
»a**ifc*l±X7?»3j«B 24>6t»7U-f 4 5 

B5 1*»6Bf«©A»»J)»4 1l=lll»4*i*J:9l=. 
W«»6 1. ^BrU-f 2 3 (4 3) . X^? 

^jfiss 5 2 fc ±Tt&m%imr u'-f 2 5, 45 sainti- 
■r-5. 

[0 0 5 7] B 8 1*, »3ftffi.1 !=IBttffl3t7H»«SiftlslS& 

tt. ill l=*'tX J 7^S>ifiKl 2, 14, 16, 18$ 
1 O(0X7^s|taK6 1 i»SISLfcfltBfe-e&*. ^-rofe 
(D»fiEI=OL\T(4, EHI=wfft»t»(B-rS*©l=l^ 
-*»*»Lfc. -rfe^^. 1 1*. A* 

astiSBi 1 tmutnr^ 1 3fc©n-ei*x?:flMBS 

1 2 t UT^glL, SJSBT U-f 1 3 mm&T 1 
5t©«-ei*X5^Wai 4 4:L-C«BL. ^SEIST 
W 1 5iW7W 1 7<troft1t?l±X J 7^i£aBl 
etirffiiu 1 7i:tUA^asii 9t 

©MTfl*X5^»aBl 8ilTtftt*ilfet4. 
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[ 0 0 5 8 ] 0 9 I*, Iftttl 2 l=E*©X4MMM:B» 
l±. 02lcSVtX7:7*ftB2 2. 2 

fc. f ft=h>*>s ^77#«6 2l*» 1 i: 

W7u-f 2 3 £©b-ci*x7:?3s&K2 2 t ur«s 

8IU SSBrU-f 2 3 irSJftSrU-f 2 5 ±r©H-ett 
x?:f**R2 4* LriHK-r K*BB 

i*. 02i=*-r*ifi«ii:pn:i?fesfl)-esiwi*«isf 

[0 0 5 9] Hi oi*. Rftflsc&BaftftlfcVfcB 

B3l=jji*X7:flM{tt2 2. 24£10©X 

O^TS*. B3l=«*4HSi»J6+«*©l=B-1»* 
ttLfc. *fcfr*>, X7?»jSS&6 2li, A73«3!EK2 

i fcwri/^ 2 3 fc®nrci*x?7*tt*2 2tt 
tbbu mmr^ 23 tmtmr^ is tmn 

TJH»5^«W2 4fcLr«W-*«MfC**. Oft 

Mai*, B3i=s?£*tt£ni:vfcft©^tt«ii*iK 
■r*. 

[0 0 6 0] ill Hi. BttS3l::Ba©%*Mlfc«ft:B 
0romiH3?»]#lJ5£ (B**7«JS) *ggifc® 
I*s H4^-rx5^sRK2 2. 2 4$1-:fl)X77 
iM6 2T?SILfcM-efc«.. -e©^«)fli^oL\ 
Tli. Sl4tas-r#SBi:MJS1-S ; fe©l=ra-^*#U 

fc. immhu*, S3, B4(c»-rMiflj:nt:-cfe« 

[o o e 1 ] Hi 21*, SS#«4i::ffi«©3feaiW8sfl:B 
»©«:i&BflHftfft (ff#«6, 7 #16) ** 

■5I=*^X9^?BW2 2 1 24, 42. 4 
4£lO©Xv:?jg&E&6 3^§Lfc*Sj£-efc3. * 

l=B-«F**ftLfc. f&frti. X77i»B6 3lt 
A*»*»2 1 (jfSffi^;SK4 8) <b«8S&7b-<2 

3 fc©Br ttX 5 :?»BB 2 2 i: LTBBU ®;J&I&7 
Lx-f 2 3 &B5fc8*7 U-f 2 5 t©H-ei*X7^WSftB2 

4 <fc LTBWU AABRB4 1 («Ntffl«ttB4 8) 
t mSLBr l"f 4 3 <k ©fBI T? I*X v ? g;£fig 4 2 £ L T 
BBU *«B7 U-f 4 3 fc«»71/<f 4 5 
I*X5?»aB4 4i:Ur«fti-*l(ll*T!**. HfrB 
mit. B6l=S-i-S5M«iBC-C**©-eK«l**B-r 

•So 

[0062] 01 3 1*, B*a6f=eft©*#tt«fcB 
B®£=BKttffft <B*4I6, 7*tt&) *£ 
JMtt. 0 7 KSf X? ^«SB 5 1, 5 2 £ 1 0©X 

5?J»«»B4-e«aLfc«*-eft*. *©«©b*i= 

■sivctt, B7l=«t#»i»*f**©l=B-*** 



#Ufc. 1-ft*>%. X77»;«6 4li < AAB»B2 

1. 4 1t»7W2 3 (4 3) i©B-CI4X7^ 
B»5UUtitU«nl7U<rz3 (43) <b 
|»7W2 5, 4 5t©|a-ettX7-?aKfiB5 2i 

LTUB'rswjiTJfc*. ttttBSf*. 05. i izmt 
mmm t ® c -c & « © -era « . 

[0063] fcfc, 012, 01 3|C^-r*»]fet> 
T. ie««60W©«AttffiftB3 1,46 
3§26, 4 7©«*>yt. B4l=*tJ:5ftflB* t y*iS 
B3 2tfflt>*Cfc*fe*ft. *fc. WKBTU-f 2 
5. 4 6©/<*-VI=OL»i*. JJf*©fiaKMH«t4« 

[0 0 6 4] 

[ftB©*UM JBUtKWUfc*5l=*BWtt, 

»»zfcI=J:y. ftK©fii»Btttt«B9t1-«;:£*< 

*<» *3»yW/<©»*l=J:**«<W!>a*t*Bf * 

[0 0 6 5] *fc. 7U<f*BttB*ftt?l=*«a&tf 
Banc* * < > £ 6 l=KJt*#Xtttt*%BKK©*- 

Bars ::fc*t-c**©-e, 

[0ffi©ffl*4»BB] 

[0 1 ] H*« 1 l=Btt©*#ft*fcBB©tt--£Bfl 
WtMttB. 

[0 2] M*£2l=B£©5te#f!i«fcBK©£-B]tfil 
«J****B. 

[03] BM3l=B«©%4Mlli«fcBS©ft-£]fcfl 
BB(B3M[BM(»«9tB. 
[04] B««3l=BS©ft«R««:HB©ff^«lfl 

*j***4-b. 

[05] ff«]H4l=B«©%«mfl:BB©B-Bllfl 
**CB*«8*I»«*+B. 

[06] Bei=Bit«B»s>7i/'r2 6J:Banvru'r 
4 5©ii«*s-rB. 

[07] B*a5{ctB«©^»Sf[SSft;B»©IB-SI««l 

(B*a 6 #lfe> t*f B. 
[08] H*«U=gB«©JteSMS«ft;lB!B©!S-SIJil«ll 

7 s*tB)$*-rB. 

[09] n«qi2l=E«©«^lk«flsBB©«=BltB 
B*«*«7»(»**rB. 

[010] B*«3l::e*©X^«<bBB©ttHBlk 
WMt (iS^Se, 7 MB) £S-T0o 

[011] M««3(ze«©ft»B««:BB©Bn||B 

«B«(B«a7»i»tatB. 

[012] B*a4(=Ett©ft#B*ftBK©ff::£lk 

mmfs. ©*«6, 7#jc) $^t0. 
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[013] ll*3S5t|BSl053t^ifelHkiHlK(D^— ^Jfi 


1 3, 


15, 17, 23, 2 5, 43, 


mm& (it^se, 7 mis) zm-m. 


U-f 






1 9 






2 6, 


4 7 i§£S*ig« 




2 7 






2 8 






29 




10.20 as 


3 0 




11, 2 1, 4 1 A2i9&» 


3 1 . 


4 6 *IrH3«SSS 


1 2, 1 4, 1 6, 1 8. 22, 24. 42, 44 X 


48 




77iW 


6 1, 


6 2, 6 3, 6 4 *=>?mm& 



[H1] 
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1#^SP7-1 04 137 
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